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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 9 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 9 recites 'The tool part' in line 1 however the claim depends from method 
claims 6 or 7 and the limitation in the claim is drawn to the processing temperature. As 
such, it is the position of the Examiner that the claim preamble intended to recite -The 
Method— instead. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirai'955 (US 5,864,955) in view of Ryota (US 2005/0025655). 

Hirai'955 teaches a powdered sintered multi-layer tool part comprising a first 
metal layer of a titanium alloy having high hardness and a second soft metal layer 
having a lower hardness wherein the powder layers are pressed and sintered to form 
the tool at a temperature of 1 100 to 1 300°C (col. 1 , In. 51-64). 
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Hirai'955 is silent to the first layer being high in hardness comprising a vanadium 
carbide powder. However, Ryota teaches a powdered sintered tool part which is high in 
wear resistance, high in hardness and low in specific gravity wherein the tool comprising 
a superhard mixture of titanium alloy and vanadium carbide powders of between 10-90 
weight% of the mixture which are pressed and sintered at a temperature below 1500°C 
(par [0005-0006]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have modified the multi-layer tool of Hirai'955 by substituting the superhard 
mixture of titanium and vanadium carbide as taught by Ryota in order to have produced 
a tool having higher wear resistance and higher hardness. 

Regarding claims 2 and 7, Ryota further teaches that the titanium alloy may 
contain 2-10% of Co in order to fill any air holes within the titanium layer (par [0025- 
0027]). It would have been obvious to one of ordinary skill in the art to have added Co 
to the titanium layers in order to have eliminated the formation of air holes within the 
layers. 

Regarding claims 3 and 8, Ryota teaches the hardness of the first metal layer is 
60 HRA or greater (par [0006]) and Hirai'955 teaches the hardness of the second soft 
titanium layer is substantially less than 70 HRA (col. 1 , In. 52-64). Although Ryota does 
not exemplify an embodiment wherein the Hardness is within the claimed range, since it 
teaches the same materials in the same proportions one would have expected the 
hardness of the material to be within the claimed range. 
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Regarding claims 5 and 10, although the references are silent to the means used 
for mounting the tools to other tools, both are provided with mounting means such as 
holes (Figure 1 in Hirai'955, Figure 1 in Ryota). It would have been within the purview 
of one of ordinary skill to have recognized that the tools taught by the prior art could be 
mounted or secured to any other tool by any known or conventional mounting method 
including those claimed by Applicant with a reasonable expectation of success. Absent 
a teaching of the criticality or showing of unexpected results, the claimed mounting 
methods would not provide a patentable distinction over the prior art. 

Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ryota (US 2005/0025655) in view of Hirai'955 (US 5,864,955). 

Ryota teaches a powdered sintered tool part which is high in wear resistance, 
high in hardness and low in specific gravity wherein the tool comprising a superhard 
mixture of titanium alloy and vanadium carbide powders of between 10-90 weight% of 
the mixture which are pressed and sintered at a temperature below 1 500°C (par [0005- 
0006]). 

Ryota is silent to the tool part being a multi-layer tool comprising a second soft 
metal layer of titanium which is integrally joined to a first superhard layer. Hirai'955 
teaches a powdered sintered multi-layer tool part comprising a blade edge layer of a 
titanium alloy having high hardness and a second soft metal layer forming the body ' 
which has a lower hardness wherein the powder layers are pressed and sintered to 
form the tool at a temperature of 1 100 to 1300°C (col. 1 , In. 51-64). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have modified the tool Ryota by following the teachings of Hirai'955 and 
formed a multi-layer tool wherein the cutting edge comprises the superhard material and 
the body comprise a softer metal layer. 

Regarding claims 2 and 7, Ryota further teaches that the titanium alloy may 
contain 2-10% of Co in order to fill any air holes within the titanium layer (par [0025- 
0027]). It would have been obvious to one of ordinary skill in the art to have added Co 
to the titanium layers in order to have eliminated the formation of air holes within the 
layers. 

Regarding claims 3 and 8, Ryota teaches the hardness of the first metal layer is 
60 HRA or greater (par [0006]) and Hirai'955teaches the hardness of the second soft 
titanium layer is substantially less than 70 HRA (col. 1 , In. 52-64). Although Ryota does 
not exemplify an embodiment wherein the Hardness is within the claimed range, since it 
teaches the same materials in the same proportions one would have expected the 

l 

hardness of the material to be within the claimed range. 

Regarding claims 5 and 10, although the references are silent to the means used 
for mounting the tools to other tools, both are provided with mounting means such as 
holes (Figure 1 in Hirai'955, Figure 1 in Ryota). It would have been within the purview 
of one of ordinary skill to have recognized that the tools taught by the prior art could be 
mounted or secured to any other tool by any known or conventional mounting method 
including those claimed by Applicant with a reasonable expectation of success. Absent 
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a teaching of the criticality or showing of unexpected results, the claimed mounting 
methods would not provide a patentable distinction over the prior art. 

Claims 1, 3-6 and 8-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirai'941 (JP 2002-346941 English Machine Translation). 

Hirai'941 teaches a powdered sintered multi-layer titanium tool part comprising a 
first metal layer of a titanium alloy having high hardness and a second soft metal layer 
having a lower hardness which are pressed and sintered (abs). Hirai'941 further 
teaches that the titanium content in the high hardness material is 50% or more 
(DETAILED DESCRIPTION - par[0010]). Hirai'941 also teaches that the first high 
hardness layer may comprise titanium powder mixed with additives such as metallic 
carbide particles (DETAILED DESCRIPTION - par[0012]). 

Hirai'941 is silent to the high hardness layer comprising a vanadium carbide 
powder. However, it would have been obvious to one of ordinary skill in the art to have 
recognized that a high hardness carbide material such as vanadium carbide could be 
added with a reasonable expectation of success. Absent a teaching of the criticality or 
showing of unexpected results from the carbide being vanadium carbide, it would not 
provide a patentable distinction over the prior art. 

Regarding claims 3 and 8, Hirai'941 teaches that the hardness of the super hard 
layer is between 40-60 HRC (70.4-81 .8 HRA) and the hardness of the soft layer is less 
than 40 HRC (70.4 HRA) (DETAILED DESCRIPTION - par[0006]). 
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Regarding claims 4 and 9, the sintering temperature is between 1 000-1 400°C 
(DETAILED DESCRIPTION - par[0014]). 

Regarding claims 5 and 10, Hirai'941 is silent to the multilayer tool being 
mounted to other tools by the claimed methods, it would have been within the purview 
of one of ordinary skill in the art to have recognized that the claimed multilayer part 
could be formed into a wide variety of products that could be suitably mounted to other 
tools by any known or conventional mounting method including those claimed by 
Applicant with a reasonable expectation of success. Absent a teaching of the criticality 
or showing of unexpected results, the claimed mounting methods would not provide a 
patentable distinction over the prior art. 

However, Ryota teaches a powdered sintered tool part which is high in wear 
resistance, high in hardness and low in specific gravity wherein the tool comprising a 
superhard mixture of titanium alloy and vanadium carbide powders of between 10-90 
weight% of the mixture which are pressed and sintered at a temperature below 1500°C 
(par [0005-0006]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have modified the multi-layer tool of Hirai'955 by substituting the superhard 
mixture of titanium and vanadium carbide as taught by Ryota in order to have produced 
a tool having higher wear resistance and higher hardness. 
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Regarding claims 2 and 7, Ryota further teaches that the titanium alloy may 
contain 2-10% of Co in order to fill any air holes within the titanium layer (par [0025- 
0027]). It would have been obvious to one of ordinary skill in the art to have added Co 
to the titanium layers in order to have eliminated the formation of air holes within the 
layers. 

Regarding claims 3 and 8, Ryota teaches the hardness of the first metal layer is 
60 HRA or greater (par [0006]) and Hirai'955 teaches the hardness of the second soft 
titanium layer is substantially less than 70 HRA (col. 1 , In. 52-64). Although Ryota does 
not exemplify an embodiment wherein the Hardness is within the claimed range, since it 
teaches the same materials in the same proportions one would have expected the 
hardness of the material to be within the claimed range. 

Regarding claims 5 and 10, although the references are silent to the means used 
for mounting the tools to other tools, both are provided with mounting means such as 
holes (Figure 1 in Hirai'955, Figure 1 in Ryota). It would have been within the purview 
of one of ordinary skill to have recognized that the tools taught by the prior art could be 
mounted or secured to any other tool by any known or conventional mounting method 
including those claimed by Applicant with a reasonable expectation of success. Absent 
a teaching of the criticality or showing of unexpected results, the claimed mounting 
methods would not provide a patentable distinction over the prior art. 
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Claims 2 and 7are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirai'941 (JP 2002-346941 English Machine Translation) in view of either Ryota(US 
2005/0025655) or Paton et al (US 4,299,626). 

Hirai'941 teaches what is set forth above but is silent to the tool further containing 
cobalt powder. 

Ryota teaches the formation of a tool by mixing a powder of titanium material 
with other additives and pressing and sintering (par[0006]). Ryota further teaches that it 
is desirable to add 2-10% of Co in order to fill any air holes within the titanium layer (par 
[0025-0027]). 

Paton teaches a titanium part which has improved good mechanical and physical 
properties due to the addition of a beta stabilizing element such as cobalt (col. 1 , In. 54 
- col. 2, In. 5). 

It would have been obvious to one of ordinary skill in the art to have added 
known alloying materials such as cobalt to the powder mixture of Hirai'941 in order to 
have improved to the properties of the formed titanium tool part. 

Prior Art Made of Record but not Relied Upon 

The following is a listing of prior art made of record but not relied upon in the 
rejections above: 

Hirai'369 (JP 1 1-293369 English Machine Translation) teaches a lightweight part 
suitable for use as cutting tools which is formed by mixing powders of titanium, 
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aluminum-vanadium and vanadium carbide and is then pressed and sintered 
(DETAILED DESCRIPTION - par[0001 and 0006]). 

Kaba et al. (US 5,534,353) teaches sintered component part having good 
corrosion resistance, abrasion resistance and high strength (col. 1, In. 8-12). Kaba 
further teaches that the part is formed by uniformly dispersing powders of various 
composed in titanium (col. 2, In. 1 1-31 ). Kaba further teaches that carbides such as 
vanadium carbide may be used as hard compound which are dispersed within the 
titanium alloy (col. 3, In. 34-45). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason L. Savage whose telephone number is 571-272- 
1542. The examiner can normally be reached on M-F 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Jason Savage 
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SUPERVISORY PATENT EXAMINER 



